Acyclonucleoside analogue inhibitors of mammalian purine nucleoside phosphorylase.
A series of about 60 purine acyclonucleosides, most with guanine as the aglycone and a 4-carbon chain as the acyclic moiety, was examined for ability to inhibit purine nucleoside phosphorylase from human erythrocytes and calf spleen. Compounds with shorter and longer acyclic chains were less effective inhibitors. Synthetic procedures are described. About 25 of the analogues were competitive inhibitors (relative to inosine or 7-methylguanosine as substrates) with Ki values in the range of 2 to 100 microM. The more potent ones (Ki 2-5 microM) included guanine as the aglycone, with various substituents at C(2') of the acyclic chain and hydroxyls at C(3') and C(4'). In one instance, 9-(2-fluoro-3,4-dihydroxybutyl)guanine, the (+)erythro enantiomer was 10-fold more effective than its (-) counterpart (2.5 microM vs 27 microM). Replacement of guanine by 8-bromo- or 8-aminoguanine enhanced affinity for the enzyme by an order of magnitude or more; 7-deazaacyclovir was also 10-fold more effective than acyclovir. With some of the inhibitors, Ki (human)/Ki (calf) varied over the range 0.4 to 4, reflecting differences between the two enzymes; nonetheless, the much more stable, and commercially available, calf spleen enzyme is recommended for preliminary screening of potential inhibitors of the human or other unstable enzymes. The overall results provide useful indications for the synthesis of potentially more potent inhibitors of the enzyme, by simultaneous modifications of the aglycone and the acyclic chains.